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Prevalence of Vibrio cholerae in human-, poultry-, animal excreta and
compost samples
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Transmission of Vibrio cholerae might take place in water bodies that often undergo contamination
with human-, poultry- and animal excreta. In the present study, wastes from all three categories were
analyzed microbiologically. Twelve poultry excreta samples, 12 human excreta samples and 12 cow-
dung samples were examined for the presence of V. cholerae. High prevalence of V. cholerae was found
in each of the samples and the highest prevalence was observed for human excreta samples (2.2x10°
cfu/g). Besides, 24 compost samples, which were prepared using human feces, were tested. The load of
V. cholerae was found lower in the compost samples (from 0 to 2.2x10? cfu/g) than that of the excreta
samples. The study of antibiogram showed that all the isolates were resistant against ampicillin,
erythromycin, tetracycline, chloramphenicol, nalidixic acid, meropenem and cefotaxime.
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Cholera in human result in profuse, watery diarrhea
that can lead to severe dehydration and death. The
infection begins with ingestion of Vibrio cholerae from
contaminated water, food and disperse of biological
wastes into nearby surrounding sources. In Bangladesh,
diarrheal disease is estimated to be the fourth biggest
killer of children and V. cholerae is considered as the
only causative agent responsible for cholera endemics
in Bangladesh and neighbouring countries (1-6). During
late 1995 and 1991, cases of cholera attributable to V.
cholerae O1 in various regions of Bangladesh, but
during 1992 and 1993, the new strain, V. cholera 0139
Bengal was first emerged and caused large epidemics of
cholera (4, 7).

The practice of open defecation in the rural areas of
Bangladesh as well as the lack of adequate practice of
personal and domestic hygiene have been implicated in
the transmission of many infectious diseases including
the enteric ones, such as cholera, typhoid, hepatitis,
polio, cryptosporidiosis, ascariasis, and schistosomiasis
(8). The World Health Organization (WHO) estimates
that 2.2 million people die annually from diarrheal
diseases and that 10% of the population of the
developing world are severely infected with intestinal
worms related to improper waste and excreta
management (8). Human- and animal excreta-
transmitted diseases predominantly affect children and
most of the deaths occur due to diarrhea in the
developing countries including Bangladesh (9).

Manure, in the wider sense refers to all substances
added to the soil in order to increase the supply of plant
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nutrients (10). The application of organic manures has the
aim of increasing soil fertility, thus productivity. Cow
dung is often used as organic manure in many parts of the
developing world to reduce the dependency on chemical
fertilizers. Cow dung provides food for a wide range of
animal and fungal species, which break it down and
recycle it into the food chain and into soil, thus, cow dung
increases the efficiency of mineral fertilizers by improving
properties of the soil (11), but it may possess potential
health risks if the pathogens are not eliminated. Parallel to
cow dung, many countries (Finland, China, Norway) use
human feces as manure after composting, which is a
method that can be used to effectively treat human excreta
for safe recycling of the plant nutrients present as
fertilizers (12). Composting transforms organic matter into
a stable product consisting of a humus-like substance (13).
Moreover, compost can be directly used in the agricultural
fields as fertilizer in addition to cow dung. Therefore, safe
application of such manures in agricultural field is
essential to minimize public health hazards.

Poultry and poultry products are widely used as one of
the main protein source in Bangladesh. Proper
management of poultry and poultry products are necessary
because different species of pathogenic microorganisms
mainly Salmonella, Campylobacter, Vibrio have been
reported in poultry products (14-17). Therefore, improper
management and disposal of poultry excreta may be
related to endemic outbreaks of cholera in Bangladesh.

Along these lines, the present study was designed to
isolate, identify and quantify V. cholerae from human
excreta, poultry excreta and cow dung. The results were
compared with that of compost samples. The antibiotic
susceptibility patterns of the isolates were also
investigated.
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MATERIALS AND METHODS

Excreta sample collection. Twelve human excreta and 12 poultry excreta
samples were collected using sterile cotton swab. Cow dung samples were
collected with the help of sterile spatula.

Preparation and collection of Compost Samples. Pits having size of 3' in
diameter and 4' in length were constructed for composting. Human excreta were
dumped inside the pits. Trace amount of ash or lime was mixed with the
excreta. The pits were covered with leaf and grass which were then allowed to
stay for at least 6 months for composting. A total of 24 compost samples were
then collected in sterile plastic container and transported immediately to the
laboratory.

Enrichment and Isolation of V. cholerae. Samples were enriched in alkaline
peptone water (APW) (Difco Laboratories, Detroit, Mich.) at 37 °C for 6 to 8 h
before isolation (18). Enriched samples were then subjected to 10 fold serial
dilution up to 10°. From 10 and 10 dilutions, 0.1 ml samples were inoculated
onto thiosulfate citrate bile salt sucrose (TCBS) agar (Difco Laboratories,
Detroit, Mich) and incubated at 37 °C for 18 to 24 h. Moreover, nutrient agar
was also used for the determination of total viable bacteria.

Confirmation of V. cholerae. After incubation, sucrose fermenting yellow
colored colonies on TCBS agar were further streaked on to taurocholate
tellurite gelatin agar (TTGA) for confirmation of V. cholerae and incubated at
37 °C for 48 hours. Characteristic black centered colonies were selected and
screened for the presence of cytochrome oxidase and gelatinase activity by
subculturing onto gelatin agar media. All the colonies, which were found to
harbor cytochrome oxidase and showed gelatinase activity, were then taken for
further confirmation by biochemical tests (triple sugar iron (TSI) agar test,
motility test, Voges-Proskauer (VP) test and salt tolerance test) according to
‘Microbiological Laboratory Manual’ (18).

Determination of antimicrobial susceptibility by modified Kirby-Bauer
method. All the isolates of V. cholerae were tested for antibiotic susceptibility
against 10 antibacterial drugs by modified Kirby-Bauer method (19) on
Mueller-Hinton Agar (Difco, Detroit, MI) media using antibiotic discs (Neo-
Sensitabs, Rosco, Denmark) including chloramphenicol (30 pg), nalidixic acid
(30 pg), meropenem (30 pg), cefotaxime (30 pg), ampicillin (10 pg),
erythromycin (100 pg), neomycin (120 pg), norfloxacin (10 pg), imipenem
(10 pg) and tetracycline (10 pg). The zone diameters for individual
antimicrobial agents were then translated into susceptible, intermediate or
resistant categories according to the interpretation table supplied by the
manufacturer (Oxoid limited, England).

RESULTS

Isolation of Vibrio cholerae. Typical colonies
appeared small (2-3 mm), circular, and yellow on
TCBS and small (1-2 mm), circular, and black centered
colonies on TTGA media were presumptively selected
as V. cholerae. Detailed biochemical study revealed
that all the strains had the biochemical characteristics
typical to that of V. cholerae (Table 1).

Enumeration of V. cholerae from different excreta
samples. Different excreta and biocompost samples
were examined for the presence of V. cholerae. Human
excreta samples exhibited higher count than the other
samples ranging from 1.2x10° to 2.2x10° cfu/g (Table
2). The load of V. cholerae from poultry excreta
samples ranged from 0 to 5.9x10" cfu/g whereas the
load for cow dung samples were ranging from 4.8x10°
to 1.1x10" cfu/g. Compost samples had the lower V.
cholerae load ranging from nil to 2.2x10° cfu/g (table

Vibrio cholerae in excreta samples

TABLE 2. Total count of V. cholerae (cfu/g) from poultry excreta, human
excreta and cow-dung samples.

Sample no. Total viable bacteria Load of V. cholerae
(cfulg) (cfulg)
1 4.6x10° 2.2x10°
2 3.8x10° 6.9x107
3 5.3x10° 1.2x107
4 1.1x10° 2.5x107
5 2.4x10° 1.4x10°
6 5.8x10° 2.2x107
7 1.2x10° 1.1x107
8 5.4x10° 6.1x10°
9 1.9x10° 1.1x107
10 1.5x10° 1.2x10°
11 1.2x10° 1.8x107
12 8.4x10° 1.4x108
13 3.8x10° 1.1x107
14 2.2x10° 3.6x10°
15 7.3x10° 5.8x10°
16 1.4x107 4.8x10°
17 3.7x10° 4.5x10°
18 1.1x108 3.4x10°
19 1.5x10° 1.1x10°
20 2.6x10’ 5.3x10°
21 8.8x10’ 1.0x10”
22 6.1x10° 4.1x10°
23 5.7x10’ 3.6x10°
24 3.2x10° 5.2x10°
25 1.2x107 5.7x10°
26 3.6x10° 5.6x10"
27 1.1x10° 4.9x107
28 1.3x10° 0
29 7.4x107 4.9x10°
30 3.9x107 3.2x10°
31 1.4x10* 0
32 3.4x10° 0
33 4.1x10° 5.5x10"
34 2.2x10° 5.6x10°
35 3.7x10° 5.9x10"
36 4.8x10° 3.9x107

Samples 1-12 = Human feces; Samples 13-24 = Cow dung; Samples 25-36
= Poultry excreta

3). However, huge array of viable bacteria was present in
all the tested excreta samples (Table 2) and interestingly the
load was found to be significantly reduced in the compost
samples (Table 3). Such a reduction revealed the
eliminatory impact of composting on microbial growth.
Antibiotic susceptibility pattern of V. cholerae isolates.

As the resistance of V. cholerae against commonly used
antibiotics is increasing especially in the farm animals and
public health sectors, the isolates were tested to determine
the pattern of their resistance against 10 commonly
prescribed antibiotics belonging to different groups in the
present study. All the isolates showed resistance against

TABLE 1. Biochemical characteristics of the presumptive V. cholerae isolates

Suspected Gelatinase Oxidase VP Motility Salt tolerance test
organism TSI test test Test
Butt Slant H.S Gas 0% 65% 8%
reaction reaction production production
V. cholerae Y/A Y/A - - + + - + + + -
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TABLE 3. Total count of V. cholerae (cfu/g) from compost samples.

Sample no Total viable bacteria Load of V. cholerae

(cfulg) (cfulg)

1 4.8x10° 1.4x10°

2 2.7x102 0

3 1.6x10° 0

4 1.5x10* 3.2x10?

5 2.1x10° 4.5x10°

6 5.4x10* 0

7 3.7x10? 0

8 2.2x102 0

9 1.8x10° 0

10 3.8x10° 2.2 x10°

11 2.8x10° 0

12 3.3x10* 7.6x10?

13 0 0

14 2.3x10* 2.3 x10?

15 1.1x10° 1.1 x10°

16 1.7x10* 0

17 5.7x10° 0

18 4.2x10° 0

19 0 0

20 1.2x10° 4.1 x10?

21 1.4x10% 0

22 4.1x10° 0

23 1.2x10* 3.6x102

24 2.3x102 0

ampicillin, erythromycin, tetracycline,

chloramphenicol, nalidixic acid and meropenem, while
90% isolates found to be resistant against cefotaxime
(Figure 1). On the other hand, 100% isolates were
susceptible  against imipenem, neomycin  and
norfloxacin.

DISCUSSION

Cholera is typically transmitted by either contaminated
food or water (20). People infected with cholera often
have diarrhea and they further transmit infection
through liquid stool contaminates water and cholera is
rarely spread directly from person to person (21). Thus,
to interrupt the transmission cycle, effective measures
should be taken for safe supply of drinking water and
food. Based on this, present study was designed to
determine the load of V. cholerae in human excreta,
poultry excreta, cowd ung and compost samples.

In this study, the prevalence of V. cholerae was
found higher in human feces, cow dung and excreta of
poultry samples. On the other hand, the load of V.
cholerae was lower in compost samples. As most of the
contaminating micro-organisms are heat-sensitive, they
disappear during composting, leading to a fecal
pathogen-free end product. This disappearance is
defined as disinfection or sanitization (13). Therefore,
compost can be a better replacement as they lower the
risk of spreading of possible pathogens and reduce
pollutions through waste management such as odors,
ground water pollution and utilization costs (22, 23).
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FIG. 1. Frequency of antibiotic resistance/sensitivity of V. cholerae
isolates. The isolates were tested against ampicillin (10 pg), erythromycin
(30 pg), tetracycline (10 pg), imipenem (10 pg), neomycin (120 pg),
chloramphenicol (30 pg), nalidixic acid (30 pg), meropenem (30 pg),
cefotaxime (30 pg) and norfloxacin (10 pg) by disc diffusion assay.

Furthermore, food and water contamination with
antibiotic-resistant bacteria is a major threat to public
health and therefore, the public health concern is increased
over a concept that antibiotics fed to food producing
animals may contribute to the resistance of human
pathogens (24-26). V. cholerae isolates were found to be
resistant against most of the commonly used antibiotics in
this study which may ensure the fact that antimicrobial
resistance is increasing both in the farm animal and public
health sectors and emerged as a global problem in recent
decades due to improper selection, indiscriminate use and
misuse of antimicrobials in food producing animal farms
(27-31).

In fine, our study envisaged on the urge of composting
human-, animal- and poultry excreta which may further
ensure a hygienic waste disposal system also being of
agro-economic importance. The elimination of V. cholerae
in the compost samples compared to the excreta samples
refer to a safe and natural destruction of microorganisms in
the environment, thus reducing the possibility of
transmission of V. cholerae.
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